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ABSTRACT 



A user interface for image acquisition devices that provides 
common control of common features of different image 
acquisition devices while retaining the flexibility needed to 
provide tailored control that take advantage of unique fea- 
tures of each different image acquisition device. The user 
interface includes a control area for displaying a property 
sheet. The property sheet has a plurality of property pages, 
each of which has an interface for image acquisition device 
control and each of which has a tab describing the control 
provided by that property page. At least one property page 
has an interface for core image acquisition device control, 
and at least one property page has an interface for device- 
dependent image acquisition device control. The user inter- 
face also provides a property sheet with a property page that 
attractively provides plural interfaces for control in that 
property page. The property page includes a control region 
for providing control and a button region having multiple 
buttons. An appearance of the control region is changed in 
response to user manipulation of the multiple buttons, with 
each different appearance providing a different interface for 
the control. 




09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 1 of 20 US 2002/0126147 Al 




09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 2 of 20 US 2002/0126147 Al 



n 











CO 

CD 
CC 

CL 

o 
o 



T 



Ml 
O 

> 
UJ 
Q 

UJ CO 
-J UJ 

< < 
O LJL 

< oc 

n 

d UJ 

< to 

y 3 

< 
z 

Q 



UJ 

o 
> 

UJ 
Q 
UJ 

_J 

CQ 

< 

11 



_j Q 
—I 

< 
o 

< 

> 



CO 

z 
o 

O 
-J 

CL 
0. 
< 

CC 
UJ 

o 



UL 



MORY 




fa 
s 




MAIN 





CM 



09/30/2003, EAST version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 3 of 20 US 2002/0126147 Al 




0O 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 4 of 20 US 2002/0126147 Al 



Client Image Processing Application 



40 



44 



45 



49 



50 



51 



TWAIN Source Manager 



TWAIN APU 



TWAIN Access Module 



41 



42 



TWAIN Protocol 
Manager 



Image Operations 
Manager 



Device Interface 
Object 



Dynamically-Loadable 
Device Driver 



Image Acquisition Device 



46 



User Interface 
Module 



52 



47 



Dynamically-Loadable 
Device User Interlace 




FIG. 4 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 5 of 20 US 2002/0126147 Al 



Cfient Image Processing Application 



40 



64. 



44 



45 



49 



50- 





-< 


TWAIN Source Manager 








TWAIN API. 






TWAIN Access Module 







41 



M2 



Image Operations 
Manager 



Device Interlace 
Object 



DynamkaQy-Loadabte 
1394-Based Device 
Driver 





47 



.Z. 



Dynamically-Loaded 
Device User Interface 




58 



Dynamically-Loadable 
CanoScan 600 
Driver 



Dynamically-Loadable 
Canon Multipass C500O 
Driver 



Dynam tea Hy-Load aUe 

PowerShot 600 
Digital Camera Driver 



Dynamically-Loadable 
USB Film Scanner 
Driver 



1394-Bassd Device 



— 7 



59 



CanoScan 600 
60 



CanoScan 300 



61 



PowerShot 600 
Digital Camera 



USB FBm 
Scanner 



\ 



62 



63 



FIG. 5 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 6 of 20 US 2002/0126147 Al 



START >— S600 




Select Acquire 
Option 



5601 



Select Image 
Acquisition Device 



— S602 



Call TWAIN 
Access Module 



— S603 



Load Dynamic 
Device 


r 

^ally-Loadable 
Driver 






Load Dynamically-Loadable 
Device User Interface 



-S604 



-S605 



Display TWAIN 
User Interface 



-S606 




END 



-S607 



FIG. 6 



09/30/2003, EAST version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 7 of 20 US 2002/0126147 Al 




no 



FIG. 7 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 8 of 20 US 2002/0126147 Al 




FIG. 8 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 9 of 20 



US 2002/0126147 Al 




FIG. 9 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 10 of 20 US 2002/0126147 Al 




FIG. 10a 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 11 of 20 



US 2002/0126147 Al 



1.0O 




FIG. 10b 



09/30/2003, EAST version: 1.04.0000 



Patent Application Publication 



Sep. 12, 2002 Sheet 12 of 20 US 2002/0126147 Al 



FIG. 11 

FIG. 11a 
FIG. 11b 
FIG. 11c 
FIG. 11d 
FIG. 11e 



3* 
r> 



I30 



133 -I 

I3H -j 
13S -4 

Ki- 



rn 



r 



3Z- 



I3J 



133 



i 

/HI 



FIG. 11a 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 13 of 20 US 2002/0126147 Al 

55 




FIG. 11b 



09/30/2003, EAST version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 14 of 20 US 2002/0126147 Al 

IS 




J 

FIG. 11c 



09/30/2003, EAST version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 15 of 20 US 2002/0126147 Al 




FIG. 11d 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 16 of 20 US 2002/0126147 Al 




FIG. 11e 



09/30/2003, EAST version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 17 of 20 US 2002/0126147 Al 







Main window having 

preview area and 
control area displayed 







Property sheet with 
property pages displayed 
in control area 



S1201 



S1202 



User selection of 
a property page 
accepted 



S1203 



S1204 



Device-dependent 




Device-independen t 



Dynamically-loaded 
device-dependent 
Interface^) displayed 



S1205 



S1206 



OeviceH'ndependent 
interface(s), which are 
provided by core TWAIN, 
displayed 



User marfyulat ton 
of interlace accepted 



S1207 





User manipulation 
of interface reflected in 
preview area 







S1208 



Fig. 12 



09/30/2003, EAST version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 18 of 20 US 2002/0126147 Al 



C^START^> 



S1301 



One 




Plural 



S1302 



S1303 



Property page 
displayed with 
interface 



Property page displayed with 
button region and control region 
(with default interface) 



S1304 



Buttons for each 
different interface displayed 
in button region 



S1305 



Appearance of control region 
. changed in response to user 
manipulation of buttons so as to 
provide different interface 



Fig. 13 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 19 of 20 US 2002/0126147 Al 



1 

Default mot 


r 

le detected 






Default interface shown 
in property page; 
all other interfaces in 
property page hidden 



S1401 



SU02 

j 




Interface corresponding to 
selected button shown; 
all other interfaces in 
property page hidden 



Fig. 14 



09/30/2003, EAST Version: 1.04.0000 



Patent Application Publication Sep. 12, 2002 Sheet 20 of 20 US 2002/0126147 Al 



S1501 



Select property page 
via tab 





S1504 



Fig. 15 



09/30/2003, EAST version: 1.04.0000 



US 2002/0126147 Al 



1 



Sep. 12, 2002 



USER INTERFACE FOR IMAGE ACQUISITION 
DEVICES 

BACKGROUND OF THE INVENTION 

[0001] This application is being filed with microfiche 
appendices of computer program listings consisting of one 
(1) fiche having fifty -six (56) frames. 

[0002] A portion of the disclosure of this patent document 
contains material which is subject to copyright protection. 
The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure, as it appears in the Patent and Trademark office 
patent file or records, but otherwise reserves all copyright 
rights whatsoever. 

[0003] 1. Field of the Invention 

[0004] The present invention concerns an improved user 
interface for controlling an image acquisition device. In 
particular, the present invention provides a user interface 
including a property page having an interface for core image 
acquisition device control and a property page having an 
interface for device-dependent image acquisition device 
control. The present invention also provides a user interface 
in which a property page of a property sheet attractively 
provides plural interfaces for the control provided by that 
property page. 

[0005] 2. Description of the Related Art 

[0006] Computer systems often include at least one image 
acquisition device. Most common among these devices are 
scanners, although digital cameras are becoming increas- 
ingly popular. In order to access the functionality of such 
devices, users interact with user interfaces developed to 
provide control over the devices. These user interfaces may 
be provided by an operating system, an application, a device 
driver, or by software loaded within an input device. 

[0007] Some features of image acquisition devices which 
are controlled by user interfaces are common to various 
devices, even among devices made by different manufac- 
turers. For example, both the user interface for a Hewlett- 
Packard scanner and the user interface for a Kodak digital 
camera typically will provide control over an image scale 
feature. Despite this commonality, conventional user inter- 
faces for different image acquisition devices vary markedly 
in how these common features are controlled. Thus, users 
must relearn the control of those common features each time 
a new image acquisition device is added to their systems. 

[0008] One conventional solution to the above problem is 
to provide a generic user interface. However, such user 
interfaces typically lack the flexibility needed to take advan- 
tage of unique features of various image acquisition devices. 
For example, a generic scanner interface typically would be 
unable to provide control of a new smoothing feature of a 
new scanner, especially if previously-supported scanners did 
not provide similar smoothing features. 

[0009] Accordingly, there is a need for a user interface that 
provides common control of common features of different 
image acquisition devices while retaining the flexibility 
needed to provide tailored control that takes advantage of 
the unique features of each different image acquisition 
device. 



[0010] In addition to the above problem, there are typi- 
cally many different perspectives from which a user inter- 
face might allow control by a user. For example, in using an 
image acquisition device, a novice has a different under- 
standing of the concept of tone than that of an expert. For a 
novice, "tone" might be understood as no more than simple 
brightness/contrast control, whereas an expert might under- 
stand "tone" to refer to gamma or to the input/output 
characteristics of an editable tone curve. Thus, from the 
perspective of a novice, the user interface should provide for 
tone control with a simple brightness/contrast adjustment, 
whereas from the perspective of an expert, the user interface 
should provide for tone control with a fully editable tone 
curve. Generalizing this concept, it is advantageous for a 
user interface to provide plural different interfaces for a 
single control. 

[0011] One conventional arrangement for providing a user 
interface with plural different interfaces consists of a prop- 
erty page having buttons corresponding to each different 
interface. When a button is selected, a separate window 
containing the corresponding interface is displayed. This 
window is "modal", which means that the user must make 
any desired adjustments within the window and exit the 
window before selecting another interface. Because this 
conventional arrangement requires the display of these 
modal windows, this arrangement results in a user interface 
that is cluttered and unwieldy. 

[0012] Another conventional arrangement for providing a 
user interface with plural different interfaces consists of 
plural different interfaces crowded onto a single property 
page in a property sheet. Thus, one property page might 
provide a contrast/brightness interface, a gamma interface, 
and an editable curve interface, all displayed at once. 
However, this conventional arrangement leads to a poor user 
interface because the property page becomes too crowded 
and cluttered if more than a few interfaces are provided. 

[0013] Alternatively, a user interface might provide plural 
different interfaces corresponding to a single control through 
a property sheet having separate property pages for each 
different interface. For example, in a scanner, to provide 
plural interfaces for tone control, one property page might 
have an interface that provides a contrast/brightness adjust- 
ment, and another property page might have an interface that 
provides an editable tone curve. However, this arrangement 
leads to a poor user interface for at least three reasons. First, 
too many property pages are needed, making the user 
interface unwieldy and unattractive. Second, because differ- 
ent interfaces to a single control are spread out over separate 
property pages, and because each interface has a different 
appearance, a user might be confused into thinking that each 
property page actually provides a different control. Third, in 
order to avoid inconsistencies, manipulation of one property 
page must be reflected in the other property pages, thereby 
violating a basic user interface design convention which 
requires that manipulation of one property page should not 
affect another property page. In contrast to this arrangement, 
a well-designed user interface typically will be organized so 
that a single exclusive control is provided by a single 
property page in a property sheet. 

[0014] Accordingly, there is a need for a user interface in 
which a property page of a property sheet attractively 
provides plural interfaces for control provided by the prop- 
erty page. 
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SUMMARY OF THE INVENTION 

[0015] The present invention addresses the foregoing defi- 
ciencies by providing a user interface for an image acqui- 
sition device. The user interface includes a preview area for 
displaying a preview image and a control area for displaying 
a property sheet. The property sheet has a plurality of 
property pages, each of the plurality of property pages 
having an interface for image acquisition device control. At 
least one property page has an interface for core image 
acquisition device control, and at least one property page has 
an interface for device-dependent image acquisition device 
control. Manipulation of the image acquisition device con- 
trol is reflected in the preview image. 

[0016] By means of this arrangement, the invention pro- 
vides common interfaces for common features of different 
image acquisition devices while retaining flexibility needed 
to tailor the interface for unique features of different image 
acquisition devices. For example, in one representative 
embodiment, the user interface provides a property sheet 
with "Main", "Tone", and "Preferences" property pages for 
interfaces that provide core image acquisition device con- 
trol. These three property pages are provided regardless of 
the kind of image acquisition device connected to a com- 
puter system executing the user interface. The property 
sheet-also can have one or more dynamically-loaded device- 
dependent property pages. Thus, if an interface is needed for 
the unique features of a particular scanner, for example a 
scanner that provides unique half-toning features, a dynami- 
cally-loaded device -dependent property page can provide 
that interface. 

[0017] In the preferred embodiment, the user interface is 
provided by a TWAIN data source and is therefore used to 
control a TWAIN-compliant image acquisition device. One 
such TWAIN data source is disclosed in commonly-assigned 
U.S. patent application No. , entitled "TWAIN Archi- 
tecture", which is incorporated herein as if set forth in full. 

[0018] In another aspect, a user interface includes a prop- 
erty sheet with a plurality of property pages, each property 
page having a tab describing control provided by the prop- 
erty page. At least one of the property pages includes a 
control region for providing control and a button region 
having multiple buttons. An appearance of the control region 
is changed in response to user manipulation of the multiple 
buttons, with different appearances providing different inter- 
faces for control. Preferably, the appearances of other prop- 
erty pages in the property sheet also can change, providing 
multiple interfaces, or are fixed, providing a single interface. 

[0019] By means of this arrangement, a user can select a 
property page by selecting a tab that describes control 
provided by the property page. Then, by manipulating the 
multiple buttons on the property page, the user can select an 
interface. The appearance of the property page is changed in 
response to the manipulation of the buttons, allowing the 
user to choose the interface most suitable to the user for 
utilizing control provided by the property page. 

[0020] For example, in one representative embodiment, a 
user interface according to the invention controls an image 
acquisition device. The user interface includes a property 
sheet with property pages tabbed for "Main" control, "Tone" 
control, and "Preferences" control. The appearances of the 
"Main" and "Preferences" property pages are fixed, provid- 



ing fixed interfaces for main control and preferences control. 
In contrast, the "Tone" property page includes a button 
region with plural radio buttons and a control region whose 
appearance is changed so as to provide different interfaces 
for tone control. The button region includes buttons for the 
following types of tone control: automatic, brightness/con- 
trast, gamma, histogram, and editable curve. The appearance 
of the control region of the "Tone" property page is changed 
in response to user manipulation of these buttons. For 
example, when the gamma tone control button is selected, 
the appearance of the control region is changed so as to 
display gamma tone control, such as control by a slide and 
a text box for selecting a gamma value and a transfer curve 
representing the effect of the gamma value on tone. Alter- 
natively, when the editable curve tone control button is 
selected, an appearance of the control region is changed so 
as to display editable curve tone control, such as control by 
a text box for selecting special tone curves and a fully 
editable tone curve. Thus, the different appearances provide 
different interfaces for the control provided by the property 
page, in this case tone control. 

[0021] In a related aspect, the multiple buttons are 
arranged based on user familiarity with or complexity of the 
different interfaces resulting from user manipulation of the 
multiple buttons. By means of these arrangements, a user 
can easily select the interface that best suits his or her level 
of expertise or needs. For example, in terms of the repre- 
sentative embodiment described above, the radio buttons are 
arranged in the following order, from most familiar to 
novices to familiar primarily to experts: auto, brightness/ 
contrast, gamma, histogram, and editable curve. A novice 
could select the auto tone control interface, and an expert 
could select the editable curve tone control interface. As 
described above, the appearance of the control region of the 
"Tone" property page, and the corresponding interface for 
tone control, would change accordingly. 

[0022] In another aspect, an appearance of a property page 
is changed so as to provide plural different interfaces. The 
property page includes plural elements such as list boxes, 
text boxes, slides, curves, and the like. A first interface 
includes at least one of the plural elements, and a second 
interface includes at least one of the plural elements. The 
first interface is provided by showing the at least one of the 
plural elements included in the first interface and by hiding 
all other of the plural elements. The appearance of the 
property page is changed so as to provide the second 
interface in response to user manipulation of multiple but- 
tons. The second interface is provided by showing the at 
least one of the plural elements included in the second 
interface and by hiding all other of the plural elements. 

[0023] This brief summary has been provided so that the 
nature of the invention may be understood quickly. A more 
complete understanding of the invention can be obtained by 
reference to the following detailed description of the pre- 
ferred embodiments thereof in connection with the attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a view of the outward appearance of a 
representative computing system. 

[0025] FIG. 2 is a block diagram illustrating the internal 
architecture of the FIG. 1 system. 
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[0026] FIG. 3 is a view of a graphical user interface of a 
client image processing application. 

[0027] FIG. 4 is a block diagram of a TWAIN-compliant 
image processing system utilizing a TWAIN data source 
according to the present invention. 

[0028] FIG. 5 is a block diagram of a TWAIN-compliant 
image processing system utilizing a TWAIN data source 
according to the present invention. 

[0029] FIG. 6 is a flowchart for describing operation of a 
TWAIN data source according to the present invention. 

[0030] FIG. 7 is a view illustrating a general organization 
of a user interface for an image acquisition device. 

[0031] FIG. 8 is a view illustrating a "Main" property 
page, which provides an interface for main core control. 

[0032] FIG. 9 is a view illustrating a "Preferences" prop- 
erty page, which provides an interface for preferences core 
control. 

[0033] FIG. 10a and 106 arc views illustrating sample 
device -dependent interfaces for device-dependent control of 
scanners. 

[0034] FIG. 10a is a view illustrating a "CS600" property 
page, which provides a sample device-dependent interface 
for device-dependent control of a model "CS600" scanner. 

[0035] FIG. 106 is a view illustrating a "C5000" property 
page, which provides a sample device-dependent interface 
for device-dependent control of a model "C5000" multipass 
scanner. 

[0036] FIGS. 11a through lie are views illustrating a 
"Tone" property page, which provides plural interfaces to 
tone core control. 

[0037] FIG. 11a is a view illustrating an interface for 
automatic tone control. 

[0038] FIG. lib is a view illustrating an interface for 
contrast/brightness tone control. 

[0039] FIG. 11c is a view illustrating an interface for 
gamma tone control. 

[0040] FIG. 11a* is a view illustrating an interface for 
histogram tone control. 

[0041] FIG. lie is a view illustrating an interface for 
editable curve tone control. 

[0042] FIG. 12 is a flowchart for describing how device - 
dependent interfaces and device-independent core inter- 
faces, which are provided by a user interface for an image 
acquisition device, are displayed in a property page and 
manipulated. 

[0043] FIG. 13 is a flowchart for describing how inter- 
faces are displayed in a property page, with changes in the 
appearance of a control region of the property page provid- 
ing different interfaces. 

[0044] FIG. 14 is a flowchart for describing how an 
appearance of a property page is changed so as to provide 
plural different interfaces. 

[0045] FIG. 15 is a flowchart for describing how the 
present user interface is used so as to control an image 
acquisition device. 



DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0046] FIG. 1 is a representational view of a computer 
system in which the present invention may be utilized. 
Computer system 1 may be a Macintosh, PC-compatible, or 
other type of system having a windowing environment, such 
as Microsoft® Windows. Provided with computer system 1 
are display 2 which may be a color monitor, keyboard 4 for 
entering user commands and pointing device 5 such as a 
mouse for pointing to and for manipulating graphical user 
interfaces and other objects displayed on display 2. 

[0047] Computer system 1 also includes a mass storage 
device such as fixed disk 6 for storing image processing 
applications, computer-executable process steps to imple- 
ment dynamically-loadable device drivers, computer-ex- 
ecutable process steps to implement dynamically-loadable 
device user interfaces, and computer-executable process 
steps to implement the below-described TWAIN data source 
architecture and other applications. Such storage may also 
be provided by a CD-ROM (not shown). 

[0048] Scanner 7 and film adapter unit 12 are image 
acquisition devices that are also included. Scanner 7 may be 
used to scan documents so as to provide images of those 
documents to an image processing application executing 
within computer system 1. Examples of scanner 7 are a 
Canon model CS600 scanner and a Canon model C5000 
multipass scanner. Film adapter unit 12 is an adapter that 
attaches to certain models of scanner 7 so as to allow scanner 
7 to perform similar functions with film instead of with 
documents. Of course, images may be input into computer 
system 1 using other image acquisition devices, such as a 
digital camera or the like. Images may also be input into 
computer system 1 from a variety of other sources, such as 
from a Local Area Network (LAN) through network inter- 
face 9. Printer 11 is provided for oulputting processed 
images. 

[0049] It should be understood that, although a program- 
mable general purpose computer is shown in FIG. 1, a 
dedicated computer terminal or other type of data processing 
equipment can utilize a TWAIN data source as discussed 
below. 

[0050] FIG. 2 is a detailed block diagram showing the 
internal architecture of computer system 1. As shown in 
FIG. 2, computer system 1 includes central processing unit 
(CPU) 13 which interfaces with computer bus 14. Also 
interfacing with computer bus 14 is scanner interface 15, 
printer interface 16, network interface- 17, facsimile/modem 
is interface 19, display interface 20, main random access 
memory (RAM) 21, fixed disk 6, keyboard interface 22, and 
mouse interface 24. Scanner interface 15 can be a SCSI 
interface or a parallel interface. For example, in a case that 
scanner 7 is a Canon model CS600 scanner, scanner inter- 
face 15 is a SCSI interface. In a case that scanner 7 is a 
Canon model C5000 multipass scanner, scanner interface 15 
is a parallel interface. 

[0051] Main memory 21 interfaces with computer bus 14 
so as to provide RAM storage to CPU 13 during execution 
of software applications. More specifically, CPU 13 loads 
process steps from fixed disk 6 into main memory 21 and 
executes the stored process steps from main memory 21 in 
order to provide a TWAIN data source to a client application. 
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[0052] As also shown in FIG. 2, fixed disk 6 contains 
image processing applications such as Adobe Photoshop or 
Corel Draw, computer-executable process steps to provide a 
core TWAIN data source as described below, computer- 
executable process steps to provide dynamically-loadable 
device user interfaces, computer-executable process steps to 
provide dynamically-loadable device drivers, and other 
applications. It should be noted that the process steps to 
provide the present core TWAIN data source include process 
steps to provide a core TWAIN graphical user interface, such 
as the core TWAIN graphical user interface described below. 

[0053] FIG. 3 shows user interface 30 of a client image 
processing application. Upon selection of "Acquire" button 
31, menu 32 is displayed. As shown, menu 32 includes a list 
of available TWAIN data sources. In accordance with the 
TWAIN protocol, Acquire button 31 provides a link to a 
TWAIN data source manager, which provides, in turn, 
information required to create menu 32. 

[0054] FIG. 4 is a block diagram illustrating a TWAIN- 
compliant system utilizing the presently-described TWAIN 
data source architecture. The system includes client image 
processing application 40 for processing images received 
from image acquisition devices, data files, or the like. As 
stated above, client image processing application 40 com- 
municates with TWAIN source manager 41 upon user selec- 
tion of Acquire button 31. Although indicated as separate 
elements in FIG. 4, TWAIN source manager 41 is often 
bundled together with client image processing application 
40. 

[0055] TWAIN source manager 41 is responsible for locat- 
ing TWAIN data sources, calling TWAIN data sources, and 
for managing communication with TWAIN data sources. As 
described above, a TWAIN data source is a dynamic link 
library (DLL) which provides both device driver function- 
ality and a TWAIN user interface to a TWAIN-compliant 
image processing application. In the present case, the subject 
data source provides a core TWAIN user interface and also 
provides means for supporting a dynamically-loaded device- 
dependent user interface. 

[0056] TWAIN access module 44 identifies the subject 
TWAIN data source to TWAIN source manager 41. More- 
over, TWAIN access module 44 presents a software entry 
point to TWAIN source manager 41, as required by the 
TWAIN specification. TWAIN source manager 41 uses the 
entry point to pass TWAIN triplets to the subject TWAIN 
data source. 

[0057] TWAIN access module 44 receives TWAIN com- 
mands, in the form of TWAIN triplets, from TWAIN source 
manager 41 and passes the triplets to TWAIN protocol 
manager 45. 

[0058] TWAIN protocol manager 45 parses TWAIN trip- 
lets received from TWAIN access module 44 and executes 
appropriate actions by communicating with image opera- 
tions manager 49. Accordingly, any functionality requested 
by client image processing application 40 is provided by 
TWAIN protocol manager 45. 

[0059] User interface module 46 presents a core TWAIN 
user interface to a user and receives user input by detecting 
user manipulation of the interface. User input received by 
user interface module 46 is passed to image operations 
manager 49. As described in detail below, the graphical user 



interface provided by user interface module 46 is capable of 
supporting a device-dependent, dynamically-loadable user 
interface corresponding to a selected image acquisition 
device. 

[0060] User interface module 46 is solely responsible for 
display and control of the core graphical user interface, 
therefore another core graphical user interface can be 
employed simply by replacing user interface module 46 with 
another user interface module 46 capable of display and 
control of a different core TWAIN graphical user interface. 

[0061] Image operations manager 49 receives the com- 
mands input into the core TWAIN user interface and into any 
dynamically -loaded user interface. Accordingly, image 
operations manager 49 translates these inputs into actual 
operations. Image operations manager 49 also receives 
parsed TWAIN triplets from TWAIN protocol manager 45 in 
order to execute appropriate actions. 

[0062] In addition, image operations manager 49 controls 
image input, manipulation, and resource allocation. Accord- 
ingly, image operations manager 49 is responsible for send- 
ing received image data to optional image processing mod- 
ules such as an in-line transformation module for line-by- 
line processing (half toning, color adjustment, etc.) and, if 
necessary, for sending the data to another image processing 
module such as an image transformation module, a color 
matching module, or other imaging utilities. 

[0063] Image operations manager 49 is preferably config- 
ured so as to query a device driver corresponding to a 
selected image acquisition device as to the capabilities of the 
acquisition device, and to negotiate with client image pro- 
cessing application 40, using TWAIN API 42 and TWAIN 
protocol manager 45, in order to determine image acquisi- 
tion parameters. Image acquisition parameters are used to 
control features of an image acquisition device and thereby 
define the properties under which image acquisition occurs. 

[0064] Image operations manager 49 is also responsible 
for communicating with device interface object 50. 

[0065] Device interface object 50 communicates with 
image operations manager 49 and with a selected software 
device driver. More specifically, device interface object 50 is 
responsible for dynamically loading a device driver which 
corresponds to selected image acquisition device 52. As 
shown in FIG. 5, device interface object 50 allows multiple 
image acquisition devices 59 to 63 to be connected to the 
system via dynamically-loadable device drivers 54 to 58, 
and also provides device drivers with a common interface to 
image operations manager 49. 

[0066] Device interface object 50 is also responsible for 
loading dynamically-loadable device user interface 47 cor- 
responding to selected image acquisition device 52. 

[0067] By virtue of the foregoing, an image acquisition 
device vendor need only provide dynamically-loadable 
device driver 51 for interfacing to device interface object 50 
and dynamically-loadable device user interface 47 in order 
to provide TWAIN support for acquisition device 52. 

[0068] FIG. 6 is a flowchart for describing an operation of 
a TWAIN data source within the system shown in FIG. 4. 
Flow begins at step S600. 

[0069] In step S601, a user selects Acquire button 31 from 
user interface 30 of client image processing application 40. 
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In response to the selection, TWAIN data source menu 32 is 
displayed. Flow proceeds to step S602, in which image 
acquisition device 52 is selected from menu 32. Next, in step 
S603, TWAIN source manager 41 calls TWAIN access 
module 44, which corresponds to image acquisition device 
52, in order to enable communication between client image 
processing application 40 and image acquisition device 52. 

[0070] In step S604, device interface object 50 loads 
dynamically-loadable device driver 51 corresponding to 
image acquisition device 52. Flow continues to step S605, at 
which device interface object 50 loads dynamically-loadable 
device user interface 47, also corresponding to image acqui- 
sition device 52. Accordingly, dynamically-loadable device 
driver 51 is used to control image acquisition device 52 
based on user manipulation of dynamically-loadable device 
user interface 47 and of a core TWAIN user interface 
provided by user interface module 46. 

[0071] In step S606, a TWAIN user interface is displayed. 
The TWAIN user interface incorporates both the core 
TWAIN user interface and dynamically-loadable device user 
interface 47. Flow terminates at step S607. 

[0072] Attention is now directed to a user interface for a 
TWAIN data source. Briefly, such a user interface provides 
common control for common features of different image 
acquisition devices while retaining the flexibility needed to 
provide tailored control that takes advantage of the unique 
features of each different image acquisition device. The user 
interface includes a control area for displaying a property 
sheet. The property sheet has a plurality of property pages, 
each of the plurality of property pages having an interface 
for image acquisition device control. At least one property 
page has an interface for core image acquisition device 
control, and at least one property page has an interface for 
device -dependent image acquisition device control. 
Manipulation of the image acquisition device control is 
reflected in the preview image. 

[0073] In more, detail, FIG. 7 is a view illustrating a 
general organization of user interface 64 for an image 
acquisition device attached to computer system 1. In the 
preferred embodiment, user interface 64 is provided by a 
TWAIN data source and is therefore used to control a 
TWAIN-compliant image acquisition device. For the fol- 
lowing discussion, a model CS600 scanner and a film 
adapter unit are assumed to be such image acquisition 
devices and are attached to computer system 1. 

[0074] It should be noted that in the preferred embodi- 
ment, user interface 64 is implemented in computer-execut- 
able process steps provided by user interface module 46. The 
computer-executable process steps can be stored on a com- 
puter-readable medium, such as fixed disk 6, and executed 
by CPU 13 from memory 21. 

[0075] In FIG. 7, user interface 64 has main window 65, 
which includes preview area 67, tool bar 68, control area 69, 
status bar 70, and logo box 71. 

[0076] Preview area 67 includes preview button 73 and 
scan button 74. When preview button 73 is selected, a 
selected image acquisition device delivers preview image 76 
at the resolution of display 2. Because this resolution is 
relatively low, typically about 75 dpi, this preview scan is 
extremely fast. Preview image 76 is displayed in preview 
area 67. User interface 64 then can be manipulated so as to 



adjust preview image 76 and to adjust the selected image 
acquisition device, as described below. Preview image 76 
immediately reflects these adjustments. Then, when scan 
button 74 is selected, the image acquisition device delivers 
an image according to the adjustments. 

[0077] Tool bar 68 includes various tools for selecting a 
scan area 77 from preview area 67 and for manipulating the 
view of preview image 76. These selections and manipula- 
tions affect how the image is delivered when scan button 74 
is clicked. For example, only scan area 77 is scanned when 
scan button 74 is clicked, and not all of preview image 76. 

[0078] Clear preview tool 80 clears preview image 76 and 
resets all settings of user interface 64 to their default 
(start-up) values. 

[0079] Three cursor tools include selection tool 81, move 
tool 82, and zoom tool 83. These three tools are radio 
buttons, meaning only one can be selected at a time. 

[0080] Selection tool 81 allows the selection of scan area 
77 in preview area 67. Scan area 77 is the area that is 
previewed or scanned the next time preview button 73 or 
scan button 74 is selected. 

[0081] Move tool 82 sets the cursor to a hand shape when 
placed in preview area 67 and allows the user to move 
around the magnified view of preview image 76. The user 
moves around the view by "grabbing" the image and drag- 
ging it around preview area 67. When the cursor is dragged 
in preview area 67, preview image 76 scrolls in preview area 
67 in the same direction and by the same amount as the drag. 

[0082] Zoom tool 83 sets the cursor to a magnifying glass 
when placed in preview area 67 and allows the user to 
magnify and to reduce preview image 76. Pressing the left 
mouse button causes preview image 76 to zoom in, magni- 
fying the image by two times. When zoomed in, preview 
area 67 includes scroll bars (not shown) for scrolling across 
preview image 76. Pressing the right mouse button causes 
preview image 76 to zoom out, reducing the image to the 
next zoom ratio of a predetermined set of zoom ratios. In the 
preferred embodiment, the set of zoom ratios consists of 
1:1.5, 1:2, 1:3, and 1:4. Preview image 76 cannot be zoomed 
out further than the last preview performed (i.e., the last time 
preview button 73 was selected). 

[0083] Two position tools include invert tool 84 and 
mirror tool 85. Invert tool 84 inverts the individual RGB 
values of each pixel of preview image 76. This inversion 
results in an image akin to a negative of an original. Mirror 
tool 85 horizontally flips preview image 76. 

[0084] When selected, rotate counter-clockwise tool 86 
and rotate clockwise tool 87 cause preview image 76 to 
rotate ninety degrees in the appropriate direction. Note that 
in a zoomed view, both preview image 76 and scan area 77 
rotate about the center point of preview area 67. Therefore, 
the contents of preview image 76 and scan area 77 do not 
change; only their orientation is altered. 

[0085] Ruler tool 88 produces rulers at the top and left 
edges of preview area 67. The rulers use the same units as 
designated in units list box 109 of "Main" property page 94, 
discussed below. In a magnified view, the markings on the 
rulers change according to the scroll position. 

[0086] Auto button 89 serves as a proxy of auto tone 
control button 133 in "Tone" property page 95, discussed 
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below. Selecting this button activates automatic tone cor- 
rection; selecting it again deactivates automatic tone correc- 
tion. Note that the setting of auto button 89 is reflected by 
auto tone control button 133, and vice versa. In other words, 
if one of the buttons is in the "on" position, the other button 
will be in the "on" position. 

[0087] Help tool 90 invokes a help window. In the pre- 
ferred embodiment, this window is a TWAIN Acquire Help 
Topics window. 

[0088] Control area 69 includes property sheet 92 with 
plural property pages 94 through 98. Each property page 
includes a tab describing control provided by the property 
page. Thus, "Main" property page 94 provides main control, 
"Tone" property page 95 provides tone control, and "Pref- 
erences" property page 96 provides preferences control. 
Because a model CS600 scanner and an FAU are attached to 
computer system 1 and the necessary software is loaded on 
hard drive 6, property sheet 92 includes "CS600" property 
page 97 and "FAU" property page 98. "CS600" property 
page 97 provides control of the CS600 model scanner, and 
"FAU" property page 98 provides control of the film adaptor 
unit. 

[0089] Status bar 70 provides feedback to the user. This 
feedback includes information on current operational status 
(i.e., scanning, previewing, how to get help, etc.), color 
mode, selected resolution, selected scanning area width and 
height, and the resulting file size of the current scan selection 
and settings. 

[0090] Logo box 71 displays a Canon TWAIN logo, but 
the box can be modified to serve other purposes as needed. 

[0091] FIG. 8 is a view illustrating "Main" property page 
94, which provides an interface for main core control. 
"Main" property page 94 is device-independent; it is 
included in property sheet 92 regardless of the kind of image 
acquisition device connected to computer system 1. For 
example, "Main" property page 94 is included in property 
sheet 92 regardless of whether the image acquisition device 
is a scanner, a digital camera, or a film adapter unit. 
Accordingly, the interface for control displayed in "Main" 
property page 94 corresponds to core features common to 
different image acquisition devices. 

[0092] In the preferred embodiment, the main control 
corresponds to core TWAIN control. The main control 
includes the most essential control for controlling a TWAIN- 
compliant image acquisition device. Thus, "Main" property 
page 94 includes scan mode area 100, scan resolution area 
102, and scan selection area 104. Any user manipulation 
made in these areas is immediately reflected by preview 
image 76. 

[0093] Scan mode area 100 includes mode list box 101, 
which allows the user to select color, grayscale, text 
enhanced, or black and white mode. In the preferred 
embodiment, if the black and white mode is selected in 
mode list box 101, "Tone" property page 95 is hidden (i.e., 
inaccessible to the user), and tone control is provided by the 
appropriate device-dependent property page for each image 
acquisition device. 

[0094] Scan resolution area 102 includes list box 103, 
which allows the user to select a resolution for acquiring an 
image in terms of a target output device. For example, if a 



user knows that he or she will be displaying a scanned image 
on a 75 dpi display screen, the user can select "Screen 75 
dpi", and the image acquisition device will acquire the 
image at that resolution. One of the default entries provided 
in list box 103 is for "custom resolution" (not shown). 
Selecting "custom resolution" results in a dialog box that 
allows the user to assign a resolution to an output device 
type, such as a new printer or a display screen. Alternatively, 
a user can simply enter a value into list box 103 to select the 
resolution. 

[0095] Scan selection area 104 includes width text box 
106, height text box 107, proportion constraint button 108, 
units list box 109, scale spinner 110, and output size text 111. 

[0096] Width text box 106 and height text box 107 contain 
the width and height of the current scan area 77. These text 
boxes can be edited, causing scan area 77 to change accord- 
ingly, with the upper left corner of scan area 77 remaining 
fixed. 

[0097] When proportion constraint button 108 is selected 
("on"), scan area 77 is restricted to the current height to 
width ratio. In order to remind the user of this restriction, an 
image of a chain (not shown) appears between width text 
box 106 and height text box 107. 

[0098] Units list box 109 allows the user to select the units 
used for width text box 106 and height text box 107. The 
selected units are also used for the rulers in preview area 67 
if ruler tool 88 is selected. 

[0099] Scale spinner 110 contains the scale factor to be 
applied to scan area 77. Modifying the scale factor changes 
the output size for a scan. 

[0100] Output size text 111 simply displays the output size 
of the current scan area, accounting for any adjustments 
made in selection area 104. 

[0101] FIG. 9 is a view illustrating "Preferences" property 
page 96, which provides an interface for preferences core 
control. "Preferences" property page 96 is device -indepen- 
dent; it is included in property sheet 92 regardless of the kind 
of image acquisition device connected to computer system 
1. Accordingly, the interface for control displayed in "Pref- 
erences" property page 96 corresponds to core features 
common to different image acquisition devices. 

[0102] In the preferred embodiment, the preferences con- 
trol also corresponds to core TWAIN control. The prefer- 
ences control allows the user to control a number of TWAIN 
image acquisition settings, such as settings for text enhance- 
ment, for subsequent optical character recognition, and for 
color matching. Thus, "Preferences" property page 96 
includes text enhancement check box 113 and color match- 
ing check box 114. User manipulation of color matching 
check box 114 is immediately reflected by preview image 
76. 

[0103] FIGS. 11a and 10b are views illustrating sample 
device-dependent interfaces for device-dependent control of 
scanners. 

[0104] FIG. 10a is a view illustrating "CS600" property 
page 97, which provides a sample device-dependent inter- 
face for device-dependent control of a model "CS600" 
scanner, shown as scanner 7 in FIG. 1. This interface is 
dynamically loaded by device interface object 50. Thus, 
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"CS600" property page 97 provides tailored control needed 
to take advantage of features unique to the CS600 scanner. 
Any user manipulation of the interface is immediately 
reflected by preview image 76. 

[0105] "CS600" property page 97 includes image source 
list box 116, paper size list box 117, test scanner button 118, 
smoothing check box 119, half-tone area 120, and informa- 
tion area 127. Image, source list box 116 allows the user to 
select the scanning source. Possible options are platen and 
film adapter unit. Paper size list box 117 allows the user to 
select a default preview scanning size. Test scanner button 
118 begins the execution of any diagnostics that can be 
performed. Results are shown in a dialog pop-up box (not 
shown). Smoothing check box 119 enables device-specific 
smoothing. 

[0106] Half-tone area 120 includes half-tone type list box 
121, auto check box 122, manual check box 123, threshold 
slide 124, threshold text box 125, and proxy image 126. 
Half-tone type list box 121 lists all available half-tone 
patterns. Half-tone patterns only have an effect when mode 
list box 101 in "Main" property page 94 is set to black and 
white mode. Auto check box 122 allows automatic setting of 
a threshold value if a threshold method of half-toning is 
selected in half-tone type list box 121. Auto check box 122 
is disabled if any other method is selected, manual check 
box 123 allows the user to choose to manually set the 
threshold for the threshold method of half-toning. Threshold 
slide 124 and threshold check box 125 are used to manually 
set the threshold. The effects of the selected half-tone pattern 
and threshold are reflected in proxy image 126. 

[0107] Information area 127 displays relevant informa- 
tion, such as interface model and revision. 

[0108] Also shown in FIG. 10 is a tab for "FAU" property 
page 98, which is another sample device-dependent inter- 
face for device-dependent control. "FAU" property page 98 
provides an interface specific to a film adapter unit, such as 
film adapter unit 12 shown in FIG. 1. Accordingly, "FAU" 
property page 98 allows a user to take advantage of features 
unique to film adapter unit 12. 

[0109] FIG. IQb is a view illustrating "C500CT property 
page 200, which provides a sample device ^dependent inter- 
face for device-dependent control of a model C5000 multi- 
pass scanner. This interface is dynamically loaded by device 
interface object 50. Thus, "C5000" property page 200 pro- 
vides tailored control needed to take advantage of features 
unique to the C5000 scanner. Any user manipulation of the 
interface is immediately reflected by preview image 76. 

[0110] "C5000" property page 200 includes page size area 
201, black and white options area 202, and information area 
211. Page size area 201 includes paper size list box 203, 
width text box 204, length text box 205, and units list box 
206. Page size area 201 allows the user to select a size for 
the scanned image, either by selecting a paper size in paper 
size list box 203 or by directly selecting page dimensions 
with width text box 204 and length text box 205. The values 
in width text box 204 and length text box 205 are in the units 
selected in units list box 206. 

[0111] Black and white options area 202 includes half-tone 
type list box 207, brightness slide 208, contrast slide 209, 
and proxy image 210. Half-tone type list box 207 lists all 
available half-tone patterns. Half-tone patterns only have an 



effect when mode list box 101 in "Main" property page 94 
is set to black and white mode. Brightness slide 208 and 
contrast slide 209 provide tone control for the scanned 
image. The effects of the selected half-tone pattern, bright- 
ness slide setting, and contrast slide setting are reflected in 
proxy image 210. 

[0112] In the preferred embodiment, when mode list box 
101 of "Main" property page 94 is set to black and white 
mode, "Tone" property page 95 is hidden (i.e., inaccessible 
to the user). In that case, tone control may be provided by the 
appropriate device-dependent property page for a selected 
image acquisition device. FIG. 10b illustrates this situation: 
tone property page 95 is hidden (i.e., not shown in property 
sheet 92), and brightness slide 208 and contrast slide 209 
provide tone control. 

[0113] Information area 211 displays relevant information, 
such as interface model and revision. 

[0114] Additional property pages may be displayed for 
controlling other devices and for controlling extended fea- 
tures of existing devices, as needed. In the case of extended 
features of an existing device, a dynamically-loaded prop- 
erty page can be implemented as an additional property page 
or as a replacement of the existing property page for the 
existing device. 

[0115] FIGS. 11a through lie are views illustrating 
"Tone" property page 95, which provides plural interfaces to 
tone core control. "Tone" property page 95 is device- 
independent; it is included in property sheet 92 regardless of 
the kind of image acquisition device connected to computer 
system 1. Accordingly, the interface for control displayed in 
"Tone" property page 95 corresponds to core tone features 
common to different image acquisition devices. Any user 
manipulation of the interface is immediately reflected by 
preview image 76. 

[0116] "Tone" property page 95 is an example of a prop- 
erty page that advantageously provides plural interfaces for 
control provided by the property page. Briefly, a property 
page within a property sheet provides plural interfaces for 
control by having a control region and a button region, the 
button region having multiple buttons. An appearance of the 
control region is changed in response to user manipulation 
of the multiple buttons, with different appearances providing 
different interfaces for control. 

[0117] In more detail, "Tone" property page 95 has button 
region 130 and control region 131. Button region 130 
includes multiple buttons: automatic tone control button 
133, brightness/contrast lone control button 134, gamma 
tone control button 135, histogram tone control button 136, 
and editable curve tone control button 137. Note that in the 
preferred embodiment, these buttons are radio-style buttons, 
meaning that only one button can be selected at a time. 

[0118] Each button corresponds to a different interface for 
controlling tone. When one of the buttons is selected, the 
appearance of control region 131 is changed accordingly, 
providing the corresponding interface for controlling tone. 
This arrangement attractively provides plural interfaces for 
the control provided by "Tone" property page 95. 

[0119] FIG. 11a is a view illustrating an interface for 
automatic tone control. Automatic tone control button 133 
has been selected, causing "Tone" property page 95 to 
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display automatic tone control interface 139 in control 
region 131. Alternatively, this interface can be displayed as 
the default tone control interface when "Tone" property page 
95 is first displayed. 

[0120] Automatic tone control interface 139 is the sim- 
plest interface, suitable for complete novices. As the name 
suggests, tone control is entirely automatic, with no user 
manipulation possible. Automatic tone control interface 139 
simply displays tone curves 140 representing automatic tone 
adjustments made by an automatic color algorithm. 

[0121] Briefly, curves 140 show transfer functions for red, 
green, and blue tone adjustments. The bottom axis repre- 
sents input tones, and the side axis represents output tones. 
For example, with respect to curve 140a, input tone 141 
(representing a dark tone) results in output tone 142 (rep- 
resenting a light tone). 

[0122] FIG. lib is a view illustrating an interface for 
contrast/brightness tone control. Contrast/brightness tone 
control button 134 has been selected, causing "Tone" prop- 
erty page 95 to display contrast/brightness tone control 
interface 144 in control region 131. This interface is more 
complicated than automatic tone control interface 139, 
allowing some user manipulation. The user can choose to 
manipulate the master channel, the red channel, the green 
channel, or the blue channel via channel list box 145. The 
user then can manipulate contrast slide 146 and brightness 
slide 147 to adjust the tone. The manipulations are reflected 
in tone curve 148. Finally, reset button 148 can be used to 
reset brightness/contrast tone control interface 144 to default 
values. 

[0123] FIG. 11c is a view illustrating an interface for 
gamma tone control. Gamma tone control button 135 has 
been selected, causing "Tone" property page 95 to display 
gamma tone control interface 151 in control region 131. The 
user can choose to manipulate the master channel, the red 
channel, the green channel, or the blue channel via channel 
list box 152. The user then can adjust the gamma setting, a 
measure of tone adjustment well-known to those familiar 
with image processing, with gamma slide 153. The gamma 
value is displayed in text box 154. Alternatively, a gamma 
value can be directly entered into text box 154. Tone curve 
155 reflects the resulting effect on the transfer function of a 
controlled tone channel. Finally, reset button 156 can be 
used to reset gamma tone control interface 151 to default 
values. 

[0124] FIG. lid is a view illustrating an interface for 
histogram tone control. Histogram tone control button 136 
has been selected, causing "Tone" property page 95 to 
display histogram tone control interface 158 in control 
region 131. The user can choose to manipulate the master 
channel, the red channel, the green channel, or the blue 
channel via channel list box 159. 

[0125] Histogram 161 shows a histogram of the tone 
values shown in preview image 76. This histogram reflects 
each input tone within preview image 76. Thus, every input 
tone is assigned a point along the horizontal axis of the 
histogram according to the value of the tone. The height of 
the histogram at each point along the horizontal axis corre- 
sponds to the number of pixels in preview image 76 having 
tones corresponding to that point. Black point 162, mid- 
point 163, and white-point 164 are also shown on the 



histogram. The tone values corresponding to these points 
can be controlled with black-point adjustment 166, mid- 
point adjustment 167, and white-point adjustment 168. The 
only constraint is that mid-point 163 must remain between 
black-point 162 and white-point 164. 

[0126] Each adjustment is composed of a text box and an 
eye -dropper tool. To change an adjustment, the user either 
enters a value into the text box or selects an eye-dropper 
tool. If an eye ^dropper tool is selected, the cursor is changed 
into the selected eye-dropper. The user then selects a pixel 
from preview image 76 in preview area 67, and the value of 
the selected pixel is used to set the tone point corresponding 
to the selected eye-dropper. 

[0127] Every input tone in the previewed image to the left 
of black-point 162 is output as a 0% tone (e.g., completely 
black). Similarly, every input tone to the right of white-point 
164 is output as a 100% tone (e.g., completely white or 
completely red). Input tones between black- point 162 and 
white -point 164 are output as partial tones, with the percent 
tone determined by the position of grey-point 163. Tone 
curve 170 reflects these adjustments. Note that white point 
162 can be set to the left of black point 164 with the tone 
adjustments. In that case, the above rules are reversed (i.e., 
input tones to the right or black-point 162 are output as 0% 
tones; input tones to the left of white-point 164 are output as 
100% tones), resulting in a "negative" type preview image 
in preview area 67. Finally, reset button 171 can be used to 
reset histogram tone control interface 158 to default values. 

[0128] Note that the histogram control is the most com- 
plicated discussed so far. Accordingly, making histogram 
adjustments may take considerable time and expertise. 
Therefore, histogram tone control interface 158 also 
includes load button 172 and save button 173. These buttons 
cause standard dialog boxes to appear for loading and saving 
histogram adjustments. 

[0129] FIG. lie is a view illustrating an interface for 
editable curve tone control. Editable curve tone control 
button 137 has been selected, causing "Tone" property page 
95 to display editable curve tone control interface 174 in 
control region 131. This interface is the most complex in that 
it provides the greatest freedom in controlling tone features. 
Accordingly, the editable curve tone control is suitable for 
experts. 

[0130] The user can choose to manipulate the master 
channel, the red channel, the green channel, or the blue 
channel via channel list box 176. The user then can select a 
special curve to apply to the tone via pull-down menu 177. 
Alternatively, the user can directly manipulate editable tone 
curve 178. In the preferred embodiment, the user can add 
and move any number of points on editable tone curve 178, 
and the curve will adjust to fit the added or moved points. 
Finally, reset button 179 can be used to reset editable curve 
tone control interface 174 to default values. 

[0131] As with histogram tone control interface 158, 
adjusting tone using editable curve tone control interface 
174 may take considerable time and expertise. Therefore, 
editable curve tone control interface 174 also has load button 
180 and save button 181. These buttons cause standard 
dialog boxes to appear for loading and saving curve adjust- 
ments. 

[0132] Note that the buttons in button region 130 are 
ordered according to the interfaces that result from selecting 



09/30/2003, EAST version: 1.04.0000 



US 2002/0126147 Al 



9 



Sep. 12, 2002 



each of the buttons. In the representative embodiment dis- 
cussed above, the ordering is based on the familiarity of the 
interfaces to users of different levels of expertise. Thus, as 
shown in FIGS. 11a through lie, the left-most button 
corresponds to an interface familiar to novices (automatic 
tone control), and the right- most button corresponds to an 
interface familiar primarily to experts (editable curve tone 
control). This ordering is advantageous because it allows a 
user to progress in order from interfaces familiar to novices 
to those familiar to experts as his or her expertise increases. 

[0133] In another embodiment, the ordering is based on 
the complexity of the interface, meaning the number and 
type of slides, list boxes, curves, etc. Thus, the ordering is 
the same as that shown in FIGS. 11a through lie, except 
that gamma tone control button 135, which corresponds to 
an interface having one slide control, precedes brightness/ 
contrast tone control button 134, which corresponds to an 
interface having two slide controls. This ordering is advan- 
tageous because it allows a user to select the interface that 
provides the simplest controls suitable for his or her needs. 
Of course, the ordering may also be based on a combination 
of interface familiarity and interface complexity. 

[0134] FIG. 12 is a flowchart for describing how device- 
dependent interfaces and device-independent core inter- 
faces, which are provided by a user interface for an image 
acquisition device, are displayed in a property page and 
manipulated. First, in step S1201, main window 65 having 
preview area 67 and control area 69 is displayed. In step 
S1202, property sheet 92 with property pages 94 through 98 
is displayed in control area 69. Each property page provides 
one or more interfaces to a control. In the preferred embodi- 
ment, the control is described by a tab on the property page. 
Also, in the preferred embodiment, steps S1201 and S1202 
occur simultaneously. User selection of a property page is 
accepted in step S1203. 

[0135] In step S1204, it is determined whether the selected 
property page provides at least one device -dependent inter- 
face or at least one device-independent interface. Device- 
dependent interfaces are for features unique to a particular 
kind of image acquisition device. Device independent inter- 
faces are for features common to different image acquisition 
devices. If the property page provides a device-dependent 
interface, in step S1205 an appropriate dynamically-loaded 
device-dependent interface is displayed. If the property page 
provides a device -independent interface, in step S1206 an 
appropriate device-independent interface, which is provided 
by the core TWAIN, is displayed. In either case, flow 
proceeds to step S1207, where user manipulation of the 
displayed interface is accepted. In step S1208, the user 
manipulation of the displayed interface is reflected in the 
preview area. Finally, flow returns to step S1203 so as to 
allow the user to select another property page. 

[0136] By means of the above, the invention provides a 
common control for common features of different image 
acquisition devices by means of interfaces provided by a 
core TWAIN data source. The invention also retains the 
flexibility needed to provide tailored controls that take 
advantage of the unique features of each different image 
acquisition device by means of the dynamically-loaded 
interfaces. 

[0137] FIG. 13 is a flowchart for describing how inter- 
faces are displayed in a property page, with changes in the 



appearance of a control region of the property page provid- 
ing different interfaces. This operation is performed in both 
step S1205 and step S1206 of FIG. 12, described above. 

[0138] In step S1301, it is determined if the property page 
provides one interface or plural interfaces. For example, 
"Main" property page 94 provides one interface for main 
control. In contrast, "Tone" property page 95 provides many 
interfaces for tone control. If only one interface is provided, 
the corresponding property page, such as "Main" property 
page 94, is displayed in step S1302 with its one interface. 

[0139] If many interfaces are provided, a property page 
with both a button region and a control region is displayed 
in step S1303. For example, "Tone" property page 95 is 
displayed with button region 130 and control region 131. 
Note that when "Tone" property page 95 is first displayed, 
a default interface such as automatic tone control interface 
139 is displayed in control region 131. 

[0140] In step S1304, multiple buttons are displayed in the 
button region, one for each available interface. Thus, with 
respect to "Tone" property page 95, five buttons 133 through 
137 are displayed for the five available interfaces (i.e., 
automatic, contrast/brightness, gamma, histogram, and edit- 
able curve tone control interfaces). Next, in step S1305, the 
appearance of the control region is changed in response to 
user manipulation of the multiple buttons. Different appear- 
ances provide different interfaces for control provided by the 
property page. For example, if histogram tone control button 
136 is selected in button region 130, the appearance of 
control region 131 is changed so as to display histogram tone 
control interface 139, which provides histogram tone con- 
trol. Alternatively, if the user does not manipulate the 
multiple buttons, the default interface is retained in control 
region 131, 

[0141] FIG. 14 is a flowchart for describing how an 
appearance of a property page is changed so as to provide 
plural different interfaces. This operation corresponds to 
steps S1303 through S1305 in FIG. 13. Briefly, the property 
page includes plural elements such as list boxes, text boxes, 
slides, curves, and the like. A first interface includes at least 
one of the plural elements, and a second interface includes 
at least one of the plural elements. The first interface is 
provided by showing the at least one of the plural elements 
included in the first interface and by hiding all other of the 
plural elements. In response to user manipulation of multiple 
buttons, the appearance of the property page is changed so 
as to provide the second interface. The second interface is 
provided by showing the at least one of the plural elements 
included in the second interface and by hiding all other of 
the plural elements. 

[0142] In more detail, in step S1401, a default mode for 
the property page is detected. This default mode indicates 
the interface that is shown when the property page is first 
displayed. In the preferred embodiment, this "default inter- 
face" is indicated by information on hard disk 6, particularly, 
in the Windows registry. 

[0143] In step S1402, the default interface is shown in the 
property page; all other interfaces in the property page are 
hidden. This step is performed because, in the preferred 
embodiment, the property page actually contains all of the 
elements (i.e., list boxes, text boxes, slides, etc.) for every 
interface. For example, "Tone" property page 95 includes 
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tone curves 140, channel list box 145, contrast slide 146, 
brightness slide 147, tone curve 148, channel list box 152, 
gamma slide 153, tone curve 155, black-point adjustment 
166, mid -point adjustment 167, white-point adjustment 168, 
etc. Thus, in order to show a particular interface, the 
elements corresponding to the particular interface are 
shown. In order to hide the other interfaces, all other 
elements are hidden. In this regard, identical elements in 
different interfaces, such as channel list box 145 in contrast/ 
brightness tone control interface 144 and channel list box 
152 in gamma tone control interface 151, are actually the 
same element shown in combination with different elements 
so as to form different interfaces. 

[0144] In an alternative embodiment, each interface con- 
sists of a window having elements entirely separate for each 
other interface. Thus, channel list box 145 and channel list 
box 152 are different elements of different windows. 
Accordingly, in step S1402, the windows for each interface 
are layered upon each other, with the uppermost window 
corresponding to the shown interface. As a result, the shown 
interface masks out the interfaces below it, thereby hiding 
the other interfaces. 

[0145] In step S1403, it is determined if a button is 
selected corresponding to an interface different than the 
interface currently shown in the property page. If such a 
button is selected, flow proceeds to step S1404. In step 
S1404, the interface corresponding to the selected button is 
shown; all other interfaces are hidden. 

[0146] Appendix A includes sample code illustrating one 
implementation of this aspect of the invention, within a 
Microsoft® Windows environment. Generally speaking, 
according to this implementation, a property sheet is embed- 
ded within a property page. Thus, button region 130 and 
control region 131 actually form an embedded property 
sheet within "Tone" property page 95. Each individual 
interface in "Tone" property page 95, such as automatic tone 
control interface 139 or histogram tone control interface 
158, is actually a property page of this embedded property 
sheet. Appendix A includes sample code implementing this 
structure in a Windows environment. 

[0147] Appendix B includes similar code in a scripting 
language within an Apple® Macintosh environment. 

[0148] FIG. 15 is a flowchart for describing how user 
interface 64 is used so as to control features of an image 
acquisition device. In other words, FIG. 14 is a flowchart for 
describing the same process as FIG. 12 through FIG. 14, 
only from the user's point of view. 

[0149] Initially, the invention is activated and main win- 
dow 65 is displayed with property sheet 92 in control area 
69. As discussed above, property sheet 92 includes plural 
property pages 94 through 98. Each property pages includes 
a tab describing the set of features that property page 
controls. In step S1501, the user selects one of these property 
pages via a tab. In step S1502, the user determines if buttons 
corresponding to plural interfaces are available in the prop- 
erty page. 

[0150] If buttons for plural interfaces are available, the 
user in step S1503 selects a button for the interface that the 
user desires to use. Alternatively, the user retains the default 
interface that first appears along with the multiple buttons. 
In step S1504, the user manipulates the interface displayed 



by the property page. Finally, flow returns to step S1501 so 
that the user can select another property page. 

[0151] The present invention has been described with 
respect to particular illustrative embodiments. However, it is 
to be understood that the invention is not limited to the 
above described embodiments and that various changes and 
modifications may be made by those of ordinary skill in the 
art without departing from the spirit and scope of the 
invention. In particular, the above has been described using 
Windows terminology. However, the invention is equally 
applicable to other computing environments, such as Macin- 
tosh, Unix, and XWindows. 

What is claimed is: 

1. A user interface for an image acquisition device, 
comprising: 

a preview area for displaying a preview image; and 

a control area for displaying a property sheet, 

wherein said property sheet comprises a plurality of 
property pages, each of the plurality of property pages 
having an interface for image acquisition device con- 
trol, at least one property page having an interface for 
core image acquisition device control and at least one 
property page having an interface for device-dependent 
image acquisition device control, and 

wherein manipulation of the image acquisition device 
control is reflected in the preview image. 

2. A user interface according to claim 1, wherein said 
plurality of property pages includes a main property page, a 
tone property page, and a preferences property page; and 
wherein the main property page, the tone property page, and 
the preferences property page each provides at least one 
interface for core image acquisition device control. 

3. A user interface according to claim 1, wherein said at 
least one property page having an interface for device - 
dependent image acquisition device control is dynamically 
loaded. 

4. A user interface according to claim 1, further compris- 
ing a tool bar and a status bar. 

5. A user interface according to claim 1, wherein the user 
interface is executed in a windowing environment. 

6. A method for providing a user interface for an image 
acquisition device, comprising the steps of: 

displaying a preview area for a preview image; 

displaying a control area for a property sheet, said prop- 
erty sheet comprising a plurality of property pages, 
each of the plurality of property pages having an 
interface for image acquisition device control, at least 
one property page having an interface for core image 
acquisition device control and at least one property 
page having an interface for device-dependent image 
acquisition device control; 

accepting manipulation of the image acquisition device 
control; and 

reflecting the manipulation of the image acquisition 
device control in the preview image. 

7. A method for providing a user interface for an image 
acquisition device according to claim 6, wherein said plu- 
rality of property pages includes a main property page, a 
tone property page, and a preferences property page; and 
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wherein the main property page, the tone property page, and 
the preferences property page each provides at least one 
interface for core image acquisition device control. 

8. A method for providing a user interface for an image 
acquisition device according to claim 6, further comprising 
the step of dynamically loading said at least one property 
page having an interface for device-dependent image acqui- 
sition device control. 

9. A method for providing a user interface for an image 
acquisition device according to claim 6, further comprising 
the steps of displaying a tool bar and displaying a status bar. 

10. A method for providing a user interface for an image 
acquisition device according to claim 6, wherein the user 
interface is executed in a windowing environment. 

11. An apparatus for controlling an image acquisition 
device, comprising: 

a memory for storing executable process steps including 
executable process steps for a user interface for the 
image acquisition device; 

input means for inputting data; 

output means for outputting data; and 

a processor for executing the process steps stored in said 
memory so as (1) to display a preview area for a 
preview image; (2) to display a control area for a 
property sheet, said property sheet comprising a plu- 
rality of property pages, each of the plurality of prop- 
erty pages having an interface for image acquisition 
device control, at least one property page having an 
interface for core image acquisition device control and 
at least one property page having an interface for 
device -dependent image acquisition device control; (3) 
to accept manipulation of the image acquisition device 
control; and (4) to reflect the manipulation of the image 
acquisition device control in the preview image. 

12. An apparatus for controlling an image acquisition 
device according to claim 11, wherein said plurality of 
property pages includes a main property page, a tone prop- 
erty page, and a preferences property page; and wherein the 
main property page, the tone property page, and the prefer- 
ences property page each provides at least one interface for 
core image acquisition device control. 

13. An apparatus for controlling an image acquisition 
device according to claim 11, wherein said processor 
executes additional process steps stored in said memory, 
before accepting manipulation of the image acquisition 
device control, so as to dynamically load said at least one 
property page having an interface for device-dependent 
image acquisition device control. 

14. An apparatus for controlling an image acquisition 
device according to claim 11, wherein said processor 
executes additional process steps stored in said memory so 
as (1) to display a tool bar and (2) to display a status bar. 

15. An apparatus for controlling an image acquisition 
device according to claim 11, wherein said processor 
executes the process steps in a windowing environment. 

16. Computer-executable process steps stored on a com- 
puter-readable medium, the process steps for use on a 



computer system to provide a user interface for an image 
acquisition device, the process steps comprising: 

code to display a preview area for a preview image; 

code to display a control area for a property sheet, said 
property sheet comprising a plurality of property pages, 
each of the plurality of property pages having an 
interface for image acquisition device control, at least 
one property page having an interface for core image 
acquisition device control and at least one property 
page having an interface for device-dependent image 
acquisition device control; 

code to accept manipulation of the image acquisition 
device control; and 

code to reflect the manipulation of the image acquisition 
device control in the preview image. 

17. Computer-executable process steps according to claim 
16, wherein said plurality of property pages includes a main 
property page, a tone property page, and a preferences 
property page; and wherein the main property page, the tone 
property page, and the preferences property page each 
provides at least one interface for core image acquisition 
device control. 

18. Computer-executable process steps according to claim 
16, further comprising code to dynamically load said at least 
one property page having an interface for device-dependent 
image acquisition device control. 

19. Computer-executable process steps according to claim 
16, further comprising code to display a tool bar and code to 
display a status bar. 

20. computer-executable process steps according to claim 
16, wherein the computer-executable process steps are 
executed in a windowing environment. 

21. A computer-readable medium which stores computer- 
executable process steps for use on a computer system to 
provide a user interface for an image acquisition device, the 
process steps comprising: 

a first displaying step to display a preview area for a 
preview image; 

a second displaying step to display a control area for a 
property sheet, said property sheet comprising a plu- 
rality of property pages, each of the plurality of prop- 
erty pages having an interface for image acquisition 
device control, at least one property page having an 
interface for core image acquisition device control and 
at least one property page having an interface for 
device-dependent image acquisition device control; 
and 

accepting step to accept manipulation of the image acqui- 
sition device control; and 

a reflecting step to reflect the manipulation of the image 
acquisition device control in the preview image. 

22. A computer-readable medium according to claim 21, 
wherein said plurality of property pages includes a main 
property page, a tone property page, and a preferences 
property page; and wherein the main property page, the tone 
property page, and the preferences property page each 
provides at least one interface for core image acquisition 
device control. 

23. A computer-readable medium according to claim 21, 
wherein the process steps further comprise a loading step of 
dynamically loading said at least one property page having 
an interface for device-dependent image acquisition device 
control. 
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24. A computer-readable medium according to claim 21, 
wherein the process steps further comprise: 

a third displaying step to display a tool bar, and 

a fourth displaying step to display a status bar. 

25. A computer-readable medium according to claim 21, 
wherein the process steps are computer-executable in a 
windowing environment. 

26. A user interface comprising: 

a property sheet with a plurality of property pages, each 
property page having a tab describing control provided 
by the property page; 

wherein at least one property page includes a control 
region for providing control and a button region having 
multiple buttons; and 

wherein an appearance of said control region is changed 
in response to user manipulation of the multiple but- 
tons, with different appearances providing different 
interfaces for the control. 

27. A user interface according to claim 26, wherein the 
user interface controls an image acquisition device. 

28. A user interface according to claim 27, wherein the at 
least one property page that includes a control region and a 
button region is a tone property page. 

29. A user interface according to claim 28, wherein the 
appearance of the control region is changed in response to 
user manipulation of the multiple buttons so as to provide an 
automatic tone control interface, a contrast/brightness tone 
control interface, a gamma tone control interface, a histo- 
gram tone control interface, or an editable curve tone control 
interface. 

30. A user interface according to claim 26, wherein the 
multiple buttons in the button region of the property page are 
arranged according to a familiarity to users of varying levels 
of expertise of the different interfaces resulting from user 
manipulation of the multiple buttons. 

31. A user interface according to claim 26, wherein the 
multiple buttons in the button region of the property page are 
arranged according to a complexity of different interfaces 
resulting from user manipulation of the multiple buttons. 

32. A user interface according to claim 26, wherein the 
multiple buttons in the button region of the property page are 
radio-style buttons. 

33. A user interface according to claim 26, wherein the 
user interface is executed in a windowing environment. 

34. A method for providing a user interface comprising 
the steps of: 

displaying a property sheet with a plurality of property 
pages, each property page having a tab describing 
control provided by the property page, at least one 
property page including a control region for providing 
the control and a button region having multiple buttons; 
and 

changing an appearance of said control region in response 
to user manipulation of the multiple buttons, with 
different appearances providing different interfaces for 
the control. 

35. A method for providing a user interface according to 
claim 34, wherein the user interface controls an image 
acquisition device. 



36. A method for providing a user interface according to 
claim 35, wherein the at least one property page that 
includes a control region and a button region is a tone 
property page. 

37. A method for providing a user interface according to 
claim 36, wherein the appearance of the control region is 
changed in response to user manipulation of the multiple 
buttons so as to provide an automatic tone control interface, 
a contrast/brightness tone control interface, a gamma tone 
control interface, a histogram tone control interface, or an 
editable curve tone control interface. 

38. A method for providing a user interface according to 
claim 34, wherein the multiple buttons in the button region 
of the property page are arranged according to a familiarity 
to users of varying levels of expertise of the different 
interfaces resulting from user manipulation of the multiple 
buttons. 

39. A method for providing a user interface according to 
claim 34, wherein the multiple buttons in the button region 
of the property page are arranged according to a complexity 
of different interfaces resulting from user manipulation of 
the multiple buttons. 

40. A method for providing a user interface according to 
claim 34, wherein the multiple buttons in the button region 
of the property page are radio-style buttons. 

41. a method for providing a user interface according to 
claim 34, wherein the user interface is executed in a win- 
dowing environment. 

42. An apparatus for providing a user interface, compris- 
ing: 

a memory for storing executable process steps including 
executable process steps for a user interface; 

input means for inputting data; 

output means for outputting data; and 

a processor for executing the process steps stored in said 
memory so as (1) to display a property sheet with a 
plurality of property pages, each property page having 
a tab describing control provided by the property page, 
at least one property page including a control region for 
providing the control and a button region having mul- 
tiple buttons; and (2) to change an appearance of said 
control region in response to user manipulation of the 
multiple buttons, with different appearances providing 
different interfaces for the control. 

43. An apparatus for providing a user interface according 
to claim 42, wherein the user interface controls an image 
acquisition device. 

44. An apparatus for providing a user interface according 
to claim 43, wherein the at least one property page that 
includes a control region and a button region is a tone 
property page. 

45. An apparatus for providing a user interface according 
to claim 44, wherein the processor changes the appearance 
of the control region in response to user manipulation of the 
multiple buttons so as to provide an automatic tone control 
interface, a contrast/brightness tone control interface, a 
gamma tone control interface, a histogram tone control 
interface, or an editable curve tone control interface. 

46. An apparatus for providing a user interface according 
to claim 42, wherein the multiple buttons in the button 
region of the property page are arranged according to a 
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familiarity to users of varying levels of expertise of the 
different interfaces resulting from user manipulation of the 
multiple buttons. 

47. An apparatus for providing a user interface according 
to claim 42, wherein the multiple buttons in the button 
region of the property page are arranged according to a 
complexity of different interfaces resulting from user 
manipulation of the multiple buttons. 

48. An apparatus for providing a user interface according 
to claim 42, wherein the multiple buttons in the button 
region of the property page are radio-style buttons. 

49. An apparatus for controlling an image acquisition 
device according to claim 42, wherein said processor 
executes the process steps in a windowing environment. 

50. Computer-executable process steps stored on a com- 
puter-readable medium, the process steps for use on a 
computer system to provide a user interface, the process 
steps comprising: 

code to display a property sheet with a plurality of 
property pages, each property page having a tab 
describing control provided by the property page, at 
least one property page including a control region for 
providing the control and a button region having mul- 
tiple buttons; and 

code to change an appearance of said control region in 
response to user manipulation of the multiple buttons, 
with different appearances providing different inter- 
faces for the control. 

51. Computer-executable process steps according to claim 

50, wherein the user interface controls an image acquisition 
device. 

52. Computer-executable process steps according to claim 

51, wherein the at least one property page that includes a 
control region and a button region is a tone property page. 

53. computer-executable process steps according to claim 

52, wherein the code to change the appearance of the control 
region changes the appearance so as to provide an automatic 
tone control interface, a contrast/brightness tone control 
interface, a gamma tone control interface, a histogram tone 
control interface, or an editable curve tone control interface. 

54. computer-executable process steps according to claim 
50, wherein the multiple buttons in the button region of the 
property page are arranged according to a familiarity to 
users of varying levels of expertise of the different interfaces 
resulting from user manipulation of the multiple buttons. 

55. Computer-executable process steps according to claim 
50, wherein the multiple buttons in the button region of the 
property page are arranged according to a complexity of 
different interfaces resulting from user manipulation of the 
multiple buttons. 

56. Computer-executable process steps according to claim 
50, wherein the multiple buttons in the button region of the 
property page are radio-style buttons. 

57. Computer-executable process steps according to claim 
50, wherein the computer-executable process steps are 
executed in a windowing environment. 

58. A computer-readable medium which stores computer- 
executable process steps for use on a computer system to 
provide a user interface, the process steps comprising: 

a displaying step to display a property sheet with a 
plurality of property pages, each property page having 
a tab describing control provided by the property page, 



at least one property page including a control region for 
providing the control and a button region having mul- 
tiple buttons; and 

a changing step to change an appearance of said control 
region in response to user manipulation of the multiple 
buttons, with different appearances providing different 
interfaces for the control. 

59. A computer- readable medium according to claim 58, 
wherein the user interface controls an image acquisition 
device. 

60. A computer- readable medium according to claim 59, 
wherein the at least one property page that includes a control 
region and a button region is a tone property page. 

61. A computer- readable medium according to claim 60, 
wherein the changing step changes the appearance of the 
control region so as to provide an automatic tone control 
interface, a contrast/brightness tone control interface, a 
gamma tone control interface, a histogram tone control 
interface, or an editable curve tone control interface. 

62. A computer-readable medium according to claim 58, 
wherein the multiple buttons in the button region of the 
property page are arranged according to a familiarity to 
users of varying levels of expertise of the different interfaces 
resulting from user manipulation of the multiple buttons. 

63. A computer-readable medium according to claim 58, 
wherein the multiple buttons in the button region of the 
property page are arranged according to a complexity of 
different interfaces resulting from user manipulation of the 
multiple buttons. 

64. A computer-readable medium according to claim 58, 
wherein the multiple buttons in the button region of the 
property page are radio-style buttons. 

65. A computer-readable medium according to claim 58, 
wherein the process steps are computer-executable in a 
windowing environment. 

66. A method for utilizing a user interface, comprising the 
steps of: 

starting the user interface, wherein the user interface 
includes a property sheet with a plurality of property 
pages, each property page having a tab describing 
control provided by the property page; 

selecting one of the plurality of property pages; 

determining if multiple buttons are available, the multiple 
buttons corresponding to plural interfaces for the con- 
trol; 

selecting one of the multiple buttons corresponding to a 
desired interface; and 

using the desired interface. 

67. A method for utilizing a user interface according to 
claim 66, wherein the user interface controls an image 
acquisition device. 

68. A method for utilizing a user interface according to 
claim 67, wherein one of the plurality of property pages is 
a tone property page. 

69. A method for utilizing a user interface according to 
claim 68, wherein the plural interfaces for the control 
include an automatic tone control interface, a contrast/ 
brightness tone control interface, a gamma tone control 
interface, a histogram tone control interface, or an editable 
curve tone control interface. 
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70. A method for utilizing a user interface according to 
claim 66, wherein the multiple buttons are arranged accord- 
ing to a familiarity to users of varying levels of expertise of 
the different interfaces resulting from user manipulation of 
the multiple buttons. 

71. A method for utilizing a user interface according to 
claim 66, wherein the multiple buttons are arranged accord- 
ing to a complexity of plural interfaces to which each button 
corresponds. 

72. A method for utilizing a user interface according to 
claim 66, wherein the multiple buttons are radio-style but- 
tons. 

73. A method for utilizing a user interface according to 
claim 66, wherein the user interface is executed in a win- 
dowing environment. 

74. A user interface comprising: 

a property page, the property page containing plural 
elements; 

a first interface comprising at least one of the plural 
elements; and 

a second interface comprising at least one of the plural 
elements; 

wherein the first interface is provided by showing the at 
least one of the plural elements comprising the first 
interface and by hiding all other of the plural elements, 
and 

wherein the second interface is provided by showing the 
at least one of the plural elements comprising the 
second interface and by hiding all other of the plural 
elements. 

75. A user interface according to claim 74, wherein said 
property page has a control region, and wherein when said 
plural elements are shown, said plural elements are shown in 
said control region. 

76. A user interface according to claim 74, wherein said 
property page has a button region, said button region having 
multiple buttons, and wherein the second interface is pro- 
vided in response to user manipulation of the multiple 
buttons. 

77. A user interface according to claim 74, wherein said 
first interface and said second interface have at least one 
common element, said common element shown both when 
the first interface is provided and when the second interface 
is provided. 

78. A user interface according to claim 74, wherein said 
plural elements include at least one element selected from 
the group of list boxes, text boxes, check boxes, slides, 
buttons, and editable curves. 

79. A user interface according to claim 74, wherein said 
property page provides tone control for an image acquisition 
device. 

80. A user interface according to claim 74, wherein the 
user interface is executed in a windowing environment. 

81. A method for providing a user interface comprising 
the steps of: 

displaying a property page containing plural elements, 
each of the plural elements being either shown or 
hidden; 

providing a first interface, said first interface comprising 
at least one of the plural elements, by showing the at 



least one of the plural elements comprising the first 
interface and by hiding all other of the plural elements; 
and 

providing a second interface, said second interface com- 
prising at least one of the plural elements, by showing 
the at least one of the plural elements comprising the 
second interface and by hiding all other of the plural 
elements. 

82. A method for providing a user interface according to 
claim 81, wherein said property page has a control region, 
and wherein when said plural elements are shown, said 
plural elements are shown in said control region. 

83. A method for providing a user interface according to 
claim 81, wherein said property page has a button region, 
said button region having multiple buttons, and wherein the 
second interface is provided in response to user manipula- 
tion of the multiple buttons. 

84. A method for providing a user interface according to 
claim 81, wherein said first interface and said second inter- 
face have at least one common element, said common 
element shown both when the first interface is provided and 
when the second interface is provided. 

85. A method for providing a user interface according to 
claim 81, wherein said plural elements include at least one 
element selected from the group of list boxes, text boxes, 
check boxes, slides, buttons, and editable curves. 

86. A method for providing a user interface according to 
claim 81, wherein said property page provides tone control 
for an image acquisition device. 

87. A method for providing a user interface according to 
claim 81, wherein the user interface is executed in a win- 
dowing environment. 

88. An apparatus for providing a user interface, compris- 
ing: 

a memory for storing executable process steps including 
executable process steps for a user interface; 

input means for inputting data; 

output means for outputting data; and 

a processor for executing the process steps stored in said 
memory so as (1) to display a property page containing 
plural elements, each of the plural elements being 
either shown or hidden; (2) to provide a first interface, 
said first interface comprising at least one of the plural 
elements, by showing the at least one of the plural 
elements comprising the first interface and by hiding all 
other of the plural elements; and (3) to provide a second 
interface, said second interface comprising at least one 
of the plural elements, by showing the at least one of 
the plural elements comprising the second interface and 
by hiding all other of the plural elements. 

89. An apparatus for providing a user interface according 
to claim 88, wherein said property page has a control region, 
and wherein when said plural elements are shown, said 
plural elements are shown in said control region. 

90. An apparatus for providing a user interface according 
to claim 88, wherein said property page has a button region, 
said button region having multiple buttons, and wherein the 
second interface is provided in response to user manipula- 
tion of the multiple buttons. 

91. An apparatus for providing a user interface according 
to claim 88, wherein said first interface and said second 
interface have at least one common element, said common 
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element shown both when the first interface is provided and 
when the second interface is provided. 

92. An apparatus for providing a user interface according 
to claim 88, wherein said plural elements include at least one 
element selected from the group of list boxes, text boxes, 
check boxes, slides, buttons, and editable curves. 

93. An apparatus for providing a user interface according 
to claim 88, wherein said property page provides tone 
control for an image acquisition device. 

94. An apparatus for providing a user interface according 
to claim 88, wherein the user interface is executed in a 
windowing environment. 

95. Computer-executable process steps stored on a com- 
puter-readable medium, the process steps for use on a 
computer system to provide a user interface, the process 
steps comprising: 

code to display a property page containing plural ele- 
ments, each of the plural elements being either shown 
or hidden; 

code to provide a first interface, said first interface com- 
prising at least one of the plural elements, by showing 
the at least one of the plural elements comprising the 
first interface and by hiding all other of the plural 
elements; and 

code to provide a second interface, said second interface 
comprising at least one of the plural elements, by 
showing the at least one of the plural elements com- 
prising the second interface and by hiding all other of 
the plural elements. 

96. Computer-executable process steps according to claim 
95, wherein said property page has a control region, and 
wherein when said plural elements are shown, said plural 
elements are shown in said control region. 

97. Computer-executable process steps according to claim 
95, wherein said property page has a button region, said 
button region having multiple buttons, and wherein the 
second interface is provided in response to user manipula- 
tion of the multiple buttons. 

98. Computer-executable process steps according to claim 
95, wherein said first interface and said second interface 
have at least one common element, said common element 
shown both when the first interface is provided and when the 
second interface is provided. 

99. Computer-executable process steps according to claim 
95, wherein said plural elements include at least one element 
selected from the group of list boxes, text boxes, check 
boxes, slides, buttons, and editable curves. 



100. Computer-executable process steps according to 
claim 95, wherein said property page provides tone control 
for an image acquisition device. 

101. Computer-executable process steps according to 
claim 95, wherein the computer-executable process steps are 
executed in a windowing environment. 

102. A computer- readable medium which stores com- 
puter-executable process steps for use on a computer system 
to provide a user interface, the process steps comprising: 

a displaying step to display a property page containing 
plural elements, each of the plural elements being 
either shown or hidden; 

a first providing step to provide a first interface, said first 
interface comprising at least one of the plural elements, 
by showing the at least one of the plural elements 
comprising the first interface and by hiding all other of 
the plural elements; and 

a second providing step to provide a second interface, said 
second interface comprising at least one of the plural 
elements, by showing the at least one of the plural 
elements comprising the second interface and by hiding 
all other of the plural elements. 

103. A computer- readable medium according to claim 
102, wherein said property page has a control region, and 
wherein when said plural elements are shown, said plural 
elements are shown in said control region. 

104. A computer-readable medium according to claim 
102, wherein said property page has a button region, said 
button region having multiple buttons, and wherein the 
second interface is provided in response to user manipula- 
tion of the multiple buttons. 

105. A computer- read able medium according to claim 
102, wherein said first interface and said second interface 
have at least one common element, said common element 
shown both when the first interface is provided and when the 
second interface is provided. 

106. A computer-readable medium according to claim 
102, therein said plural elements include at least one element 
selected from the group of list boxes, text boxes, check 
boxes, slides, buttons, and editable curves. 

107. A computer-readable medium according to claim 
102, wherein said property page provides tone control for an 
image acquisition device. 

108. A computer- read able medium according to claim 
102, wherein the process steps are computer-executable in a 
windowing environment. 

* * * * * 
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